








JOURNAL 


OF THE 











VOL. XIV.—NO. 3. 


MARCHE, 


COMMITTEE ON PAPERS AND PUBLICATIONS: 
A. C. HALE, 
J. F. GEISLER, 

A. A. BRENEMAN, 
















Editor. 





ABSTRACTOR FOR AMERICAN PATENTS: 


J. F. GEISLER. 


CONTENTS: 






Proceedings, March: Meola ! oiciis chin cag cen bee oC ince haba eib es dtTCE Bo dake 


> Il. On the Alcohols of Fusel Oil. By Dr. Robert C. Schiipphans.................5.... 44 

Hil. Analy: es of Glass used in the Manufacture of Incandescent Electric Lamp-. By 
Darend Wootten, PUT 035556 S chock ci Ses car 00s Peedi e loeb Wes vedere ces 61 

IV. Re port of the Committee of the American Association for the Advancement of 
Science on Spelling and Pronunciation of Chemical Terms........ ...... 63 

Abstracts of American Patents Relating to Chemistry ....... 0 ..... 2. .see 0. eeeeee 


PUBLISHED MONTHLY. 






NEW YORK: 
JOHN POLHEMUS PRINTING Co., 
121 Fulton Street. 

1892, 








AMERICAN CHEMICAL SOCIETY. 























& 


i ee 


the fhe aia 





teed 


aii 








The Journal of the American Chemical Society 
appears monthly, except during July and August. It 
will contain all papers read before the Society, and a list 
of American Patents relating to Chemical Industries. 

The Price of Subscription is $5.00 per year, in 
advance. 


oun 
> 





The Meeting Room of the Society is the Law Lec- 
ture Room, University Building, Washington Square, 
New York. 

The Regular Monthly Meeting is held on the first 
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The Committee on Papers and Publications respect- 
Sully call attention to the resolutions of the Society, re- 
quiring that papers be submitted to the Committee before 
being read. 

Authors will be furnished, gratis, with 20 reprints of 
each article published in the Journal, zf application for 
the same be made when the article zs sent. 

Members are requested to give notice of any change 
of address, or failure in the delivery of the Journal. 
All communications relating to the Journal should be 
addressed to the Editor. 


A, A. BRENEMAN, 97 Water 8t., New York. 














REGULAR MEETING, MARCH 4, 1892. 


The regular meeting of the Society was called to order at 8:45 
P. M. in the Law Lecture Room of the University. Prof. A. C. 
Hale in the chair. 

The minutes of the February meeting were read and accepted, 

Prof. Hale, Corresponding Secretary, made an informal report 
on the progress of the Rhode Island Section, from responses to his 
written inquiry. Prof. Breneman here took the chair. 

The following gentlemen were elected to membership : 

Theo. Breyer, 159 Front street, N. Y. 

Thos. Lynton Briggs, 357 Madison street, Brooklyn, N. Y. 

Prof. Edward D. Campbell, Ann Arbor, Mich. 

Prof. Delos Fall, Ann Arbor, Mich. 

Mr. A. G. C. Hahn, 64 Perry street, N. Y. 

Geo. O. Higby, Ann Arbor, Mich. 

Lyman F. Kebler, Ann Arbor, Mich. 

Jesse Jones, 94 Buena Vista street, Allegheny, Pa. 

Prof. W. B. Lindsay, Carlisle, Pa. 

©. E. Lineburger, North Div. High School, Chicago, III. , 

Prof. Frederick G. Novy, Ant Arbor, Mich. 

Dr. Hugo Schweitzer, 159 Front street, N. Y. 

W. C. Tiffany, 21 Spruce street, N. Y. 

The following nominations were made : 

Othmar Eberbach, Ann Arbor, Mich. 

Wm. F. Edwards, B. S., Ann Arbor, Mich. 

Prof. Howard V. Frost, Pol. Inst., Brooklyn, N. Y. 

C. McLaughlin, 874 Broadway, N. Y. 

David M. Lichty, Ann Arbor, Mich. 

Prof. W. R. Orndorff, Cornell Univ., Ithaca, N. Y. 


> 


John F. Rogers, 167 Prospect street, Providence, R. I. 
Julius O. Schlotterbeck, B. S., Ann Arbor, Mich. 
The chair called attention to the fact that suggestions were 
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asked for from all members in regard to the proposed revision 
of the constitution. 

The following papers were then read : 

I. **On the Alcohols of Fusel Oil,” by Dr. R. C. Schiipphaus ; n 
read by the secretary, in the absence of the author. 

II. ‘On a Peculiar Organic Growth in Water,” by Jas. H. Steb- 
bins, Jr. 


III. “On Glass as Used in Manufacturing of Incandescent 
Electric Lamps,” by Durand Woodman, Ph. D. 
After some discussion the meeting was adjourned. 
DuRAND WoopMAN, 
Recording Secretary. 
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By Roperr C. ScHtppHaus. 

About a decade ago fusel oil or commercial amylic alcohol could 
be procured for little more than the cost of cartage. In those days 
it was chiefly used in the manufacture of alkaloids, especially qui- 
nine. The quantities consumed in the preparation of valeric acid 
and its salts and various amylic ethers were unimportant. The 
conditions abroad were about the same. Though fusel oil was re- 
peatedly proposed as a substitute for alcohol in the manufacture of 
spirit varnishes, its application did not meet with favor, both on 
account of its odor and its comparative lack of volatility. In the 
production of coal tar dyes it has been but rarely employed. 

Cyanine or quinoline blue is obtained by treating quinoline with 
amyl iodide and subsequently treating with an alkali. Amyldiphen- 
ylamine furnishes, on heating with oxalic acid, a bluish green 
dye. The iodide and chloride of amyl required in these processes 
were prepared from fusel oil. In the manufacture of methyl 
green from methyl violet our method of purifying the dye stuff i 
consisted in dissolving the crude product in water and agitating 
the solution with amyl] alcohol, which dissolves the green, leaving 
the violet in the aqueous solution. All these processes are obso- 
lete. 

H. Briem* recommended the fusel oil from the fermentation of 
beet-sugar molasses as a crude material for the production of illu- 
minating gas of superior quality, and in 1880 heft reported that 
several factories had introduced the process, among others a dis- 
tillery. The latter concern enjoyed, of course, special facilities, 
putting a value of only eight cents a gallon on the material R. v. 


*Organ des Central-Vereins fiir Ritbenzucker-Industrié in der Oest. 


Ung. Monarchie, 1877, p. 180, 1879, p. 265. 






+ Ib., 1880, p. 20, 
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Wagner* comments on Briem’s proposition as follows: ‘‘ It sems to 
me as if fusel oil could be utilized for something better than mak- 
ing gas. If there is no better outlet, let it rather go to waste, 
and wait for better times.” And better times did come. In 1882 
John H. Stevenst introduced fusel oil as a substitute of grain al- 
cohol in the manufacture of celluloid. The mixture of alcohols 
constituting fusel oil forms, in conjunction with camphor, an effi- 
cient solvent of nitrocellulose, especially at elevated temperatures. 
In this connection it is worthy of note, that Arthur H. Elliott,t 
in his interesting paper on nitro-saccharose, mentions amy] alcohol 
as a solvent of this substance. From the very discovery of pyroxy- 
line more or less successful attempts had been made to employ it 
as a base for varnishes. But the pyroxyline varnish industry did 
not begin to flourish until amyl acetate was utilized as a solvent, 
which was in 1879. John H. Stevens|| patented its use in the man- 
ufacture of celluloid in 1882. Otto P. Amend§ introduced, in 
1887, for similar purposes, the products of chlorination of amyl 
alcohol and acetate. In 1884 I found that pure amy] alcohol is far 
less useful in the manufacture of celluloid than the commercial 
article, which observation led me to the discovery that propyl and 
isobutyl alcohols are to be preferred to the higher homologue.** 
Mixtures of propyl and butyl alcohols can be procured at very 
moderate prices in European markets. At the same time I pro- 
posed propyl and butyl acetates for the manufacture of pyroxyline 
varnishes. Walter D. Fieldtt obtained a patent for such varnishes 
in 1887. Large quantities of the acetates of propyl, butyl and 


* Wagner's Jahresb., 1879, p. 1216. 

+ U.S. Patent 269,348, December 19th, 1882, filed June 12th, 1882. 
+ This Journal, 4 (1882), 147. 

| U. S. Patent 269,340, Dec. 19th, 1882, filed June 12th, 1882. 


$ U.S. Patent 371,021, October 4th, 1887, filed May 11th, 1887. U.S. 
Patent 372,100, Oct. 25th, 1887, filed May 4th, 1887. U. S. Reissue 
10,879, Nov. 8th, 1887, filed Oct. 15th, 1887, 


** U.S. Patent 410,204, Sept. 3d, 1884, filed Oct. 19th, 1886. 


++ U.S. Patent 381,354, April 17th, 1888, filed August 18th, 1887, 
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amyl are consumed inthe manufacture of photographic films. 
Amy! acetate has also been used in the preparation of some of 
the smokeless powders, the Wettern, for instance. 

The burning fluid in Hefner’s standard lamp for photometric 
purposes is amyl acetate. The acetate, butyrate and valerate 
of amyl enter into the composition of the artificial fruit essences 
and flavors. A few years since they found an ephemeral applica- 
tion in perfumery, when fashion, in one of her capricious moods, 
decreed that the delicate scents of flowers must yield to the more 
substantial odors of fruits. 

E. Liebert* adds amyl] nitrate to nitroglycerine to diminish its 
sensitiveness to cold and concussion. A variation of his process 
consists in mixing glycerine either with amyl nitrate or amyl alco- 
hol before subjecting it to the action of the nitrating mixture. 
Amy] nitrate is employed in medicine ; in the chemical laboratory 
it serves in the preparation of diazo and kindred compounds. 

The analyst makes use of pure amy] alcohol in the separation of 
alkaloids. Isobutyl alcohol or its chloride is employed in the 
manufacture of the artificial musks, trinitro derivatives of butyl- 
toluol and butylxylol. Valericacid is obtained through the oxi- 
dation of amyl alcohol. J.e Belt described a method of prepar- 
ing inactive amyl alcohol from the fermentation product, and 
showed that valeric acid from this source is identical with the 
officinal acidum valerianicum e radice parata, a fact all the more 
important as the valerates made from active alcohol will not crys- 
talize. Hydrated valeric acid, and the valerates of ammonium, so- 
dium, iron, zinc, bismuth and quinine are well known remedies. 

Pental (one of the amylenes), an anesthetic, and hydrate of amy- 
lene, a hypnotic, are both derived from amyl alcohol. Prior to 
1858, amylene was employed in dentistry, but owing to imperfect 
methods of manufacture, fell into disrepute. Fusel oil yields, on 
heating with zine chloride crude amylene, which, through treat- 
ment with sulphuric acid and subsequent decomposition with wa- 
ter is converted into amylene hydrate or tertiary amyl alcohol. 


*D. R. P. 51022, of March 29th, 1889. 


+ Compt. Rend. 86 (1878), 213. 
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This alcohol, when heated with dilute sulphuric acid, furnishes 
pure amylene or ‘ pental,” i. e., trimethyl ethylene, B. P. 38° C. 

This enormous increase in the consumption of fusel oil, or its sep- 
arate constituents, has brought it about not only that the domestic 
article finds a ready market, but tnat large quantities are im- 
ported from abroad. But whilst the consumption is steadily on 
the increase, the production does not keepstep with it. One gallon 
to each three hundred of crude spirit may be said to be the average 
yield, and from this a large quantity of ethyl alcohol may be ex- 
tracted by cautious distillation. Moreover, every progressive dis- 
tiller bends his whole energy to counteracting its formation, and 
Linnet’s* researches, and Springer’st method of producing alcohol 
point to success in this direction. It must be borne in mind, how- 
ever, that with free alcohol for the arts and manufactures the use 
of fusel oil would be abandoned in several branches. 

Fusel oil was discovered by Scheele] in the tailings from the 
rectification of rye whiskey. Pelletan|| obtained and examined a 
similar product from potato spirit. In the revised edition of 
Watts’ Dictionary of Chemistry fusel oil is defined as a volatile 
liquid present in the product of the alcoholic fermentation of 
the saccharine liquids deriyed from potatoes, wheat, etc., and of 
the juice of grapes, beets, etc. It passes over in the latter por- 
tion of the distillate when these liquids are rectified. Fusel oil 
always contains amyl and ethyl alcohols, usually isobutyl and n. 
propyl alcohols, some fatty acids and some ethers. The three higher 
alcohols mentioned became first known to science through the 
examination of fusel oils. 

Dumas§ isolated amyl alcohol, B. P..131.5°, from potato fusel 
oil and ascertained its percentage composition, without recog- 
nizing, however, its alcoholic nature. Cahours** investigated the 
*Compt. Rend. 112 (1891), 663. 

+ Scientific American Supplement of Sept. 26th, 1891, p. 13125. 
¢ Crell’s Ann., 1785, I. 61. 
| Ann. Chim. phys. [1] 30 (1825), 221. 

§ Ann. Chim. phys. [1] 56 (1834), 314, 

** Compt. Rend. 4(1837, 341, and Am. Chim. phys. [1] 70 (1839) 81, and [1] 
75 (1840). 193. 
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same product and showed that it was a substance analogous to 
common alcohol and belonging to the same natural series of which 
methyl and ethyl alcohols form the first two members. Balard* 
obtained it from the fusel oil formed in the fermentation of 
grape skins, and prepared quite a series of amyl compounds. 
In a fusel oil of the same origin Chancelt discovered n. propy! 
alcohol. Wurtzt made the discovery of i-butyl alcohol in his 
investigations of fusel oils from potatoes and beet-sugar molasses. 

The analytical chemist may regard fusel oil for all practical pur- 
poses as a mixture of water and ethyl, propyl, butyl and amyl 
alcohols. The quantity of ethers present, mostly amylic ethers, 
is usually minute. Kolbe,|) Wurtz§ and Perrot** examined the 
ethers and fatty acids of fusel oil. Whilst in the crude pro- 
duct amyl alcohol preponderates, the composition of distillates 
varies greatly. Instances of fusel oil free, or nearly free, from 
amy] alcohol as reported in chemical literature, e. g., by H. Briem,tt+ 
do not bear close scrutiny. One such casef{{ mentioned I 
found on consulting the original,||| to refer to a distillate. This 
liquid, boiling at about 100° C., consisted of ethyl, propyl and 
chiefly isobutyl alcohols, with only very little amyl alcohol, and had 
been obtained from a large quantity of fusel oil by fractional 
distillation with the aid of a column. 

G. L. Ulex$$ described, in 1873, a valuable method of deter- 
mining the amount of ethyl alcohol in fusel oil, and incidentally 
remarked that ‘‘ wine ” fusel oil contains no amyl alcohol, because 

* Ann. Chim. phys. [3] 12 (1844). 294. 

+ Compt. Rend. 37 (1853), 410. 

tCompt. Rend. 35 (1852), 310, and Ann. Chim. phys. [3] 42 (1854), 129. 

| Ann. 41 (1842), 53. 

§ Ann, Chim. phys. [8] 42 (1854), 129. 

** Compt. Rend. 45 (1857), 309. 

++ Organ des Central Ver. f. Rubenzucker-Ind. Oest. Ung. Monarchie 
1877, p. 180, 

ttWagner’s Jahresb,, 1875, p. 882. 

||| August Freund, J. f. pr. Chem. N. F. 12 (1875), p. 25. 


$§ Dingler’s polyt. Journal, 208, 379. 
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all of it passes over below 130° C. when subjected to distillation 
Such superficial argument cannot convince the student who 
has ever investigated fractional distillation, especially as applied 
to such a complex mixture of analogous substances as represented 
by fusel oil. How imperfect a separation is effected by a single 
distillation of even so simple a mixture as amy] and ethy] alco- 
hols, the boiling points of which are the farthest apart of all the 
substances concerned in this discussion, may be gathered from a 
communication in ‘*A ‘Treatise on Chemistry,’”’ by Roscoe and 
Schorlemmer.* A further complication ensues when the liquid 
contains water, as all commercial fusel oil does, and dehydration pre- 
vious to anylysis is neglected. A mixture of water and amy] alco- 
hol,+ B. P. 130°, boilsat 96°, and the distillate consists of two volumes 
of water and three of amyl alcohol ; in the case of butyl alcohol, 
B. P. 108°, the boiling point is lowered to 90.5° and the constit- 
uents pass over in the proportion of one volume of the former to 
five of the latter. In the light distillates of fusel oil the amount 
of water may rise to considerable proportions. Where a ra- 
tional separation is aimed at, complete dehydration is indispens- 
able. 

The Government chemist is chiefly concerned in a rapid de- 
termination of ethyl alcohol in fusel oil. The time-honored 
British method consists in shaking the sample with an equal vol- 
ume of water and taking the gravity of the separated aqueous 
layer. Ulext was the first to call attention to the serious error 
committed in calculating the percentage of ethyl alcohol from the 
gravity of the aqueous solution. He points out that commercial 
fusel oil is far from being a mixture of ethyl and amyl alcohols, 
and that the ready solubility of the lower alcohols is the cause of 
grave mistakes. The solubility of the alcohols chiefly concerned 
stands thus: 


n-propyl alcohol is miccible with water in all proportions. 


* Vol iil., p. 147. 
+ Pierre and Puchot, Ann. Chim. phys. [4], 22 (1868), 234. 


+ . 
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i-butyl alcohol requires 10.5 parts of water for solution at 18° C. 
i-amyl alcohol requires 39 parts of water for solution at 16.5° C. 
Ulex distilled three different fusel oils with the following re- 
sults : 
FUSEL OIL FROM 





Beets. Potatoes. Rye 
Sp er. Ob. 15° 0.225.056 .826 .832 837 
S80-30P ©......4-... 13¢ by vol. 13¢ by vol. 314 by vol. 
MI Giikion 55x 53% “ 30% ** 26@ * 
above: 130° @.223.... 34%—=CCSS 57% <« 643qG~=CS~SS 


From these figures he concludes that two-thirds of beet fusel 
oil consist of the more soluble alcohols, a conclusion manifestly in- 
correct, as repeated fractional distillations would have yielded larger 
percentages of high boiling components. Neither does he men- 
tion any treatment to free the oils from water, though their gray- 
ities distinctly indicate its presence. It must be considered that 
he is speaking pro domo. However, his data were sufficient to 
justify his attack on the British excise method, on the basis of 
which a fusel oil containing eight per cent. of proof spirit had 
been declared to hold forty-four per cent. 

According to his method 100 cc. of the sample is distilled until 
5 ec. of distillate is collected. This is shaken with an equal 
bulk of a saturated solution of sodium chloride. If one-half or 
more of fusel oil is separated, it may be taken for granted that 
less than fifteen per cent. of proof spirit are present, 7. e., the sam- 
ple is duty free. If, however, less or none separates, the sample 
under examination is haben with an equal volume of a saturated 
solution of sodium chloride, which dissolves propyl and butyl al- 
cohols much less readily than water does, and allowed to settle. 
The aqueous layer is subjected to distillation, and the gravity of 
the distillate is determined. 

Alfred H. Allen* describes a very rapid method yielding satis- 
factory results, when mixtures of ethyl and amyl alcohols only are 
concerned. After agitating the sample in a graduated tube with 


* Commercial Organic Analysis, Vol. I. (1885), p. 179. 
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an equal volume of petroleum spirit, sufficient water is added to 
cause separation. ‘The increase in the volume of the petroleum 
spirit indicates with approximate accuracy the amount of amy] 
alcohol. 

The German Excise* authorities employ the following tests : 

1. 10 ce. of fusel oil are shaken with 30 ce. of calcium chlo- 
ride solution of sp. gr. 1.225 (made from 25 grms. of anhydrous 
calcium chloride and 100 cc. of water). After one minute’s agita- 
tion at least 7.5 cc. must remain undissolved. 


2. 100 cc. of fusel oil must show a decided turbidity, when 


we 


shaken for one minute with 5 cc. of distilled water. 


I have had occasion to examine several samples of distillates 
of fusel oil. A sample from a famous German factory was an- 
hydrous, and consisted of nothing but propyl and butyl alcohois. 
Another distillate from a New York City firm had a similar 
composition with only very little amyl alcohol. But the most in- 
teresting and somewhat surprising results were revealed on a 
closer examination of several samples from a factory, where large 
quantities of domestic and foreign fusel oils are distilled. ‘These 
liquids were guaranteed to be practically free from amyl alcohol, 
and achemist, presumably more obliging than erudite, certified to 
the fact, that they contained propyl alcohol as their chief constit- 
uent, and that on an average not more than four per cent. of water 
was present. In spite of this favorable composition, and though 
they were used in conjunction with high grade wood alcohol, these 
fluids were responsible for some highly objectionable phenomena 
in the manufacture of celluloid. The determination of their grav- 
ities showed the presence of a large amount of water. If no dehy- 
dration had taken place previous to distillation, it was to be pre- 
sumed that all the alcohols of fusel oil would be present, which my 
analyses proved to be the case. 

To determine the quantity of water, 200 cc. of the sample were 
shaken in a graduated cylinder with freshly calcined potassium 
carbonate. More carbonate was added, until no further diminu- 
tion of volume took place. The gravity of the liquid was carefully 


~ * Wagner's Jahresb, 1890, p. 1078. 
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taken both before and after this operation. All the gravities were 
determined by means of a pycnometer. A simple calculation 
gives us the percentage of water with sufficient accuracy for tech- 








nical purposes. 
For instance : 
200 ce. Sp. gr. .8425=168.5 grms. 
leave 179 ec. Sp. gr. .8095=144.9 grms. 


23.6 grms. of water. 
=144 by weight. 

The larger quantities required for fractional distillation were 
dehydrated in the same manner, the operation being repeated. <A 
further treatment with quick lime produced no decrease in the 
gravity. Calcium chloride cannot be recommended for quan- 
titative work, being noticeably soluble even in the higher alcohols 
and thus interfering with distillation. 250 grms.of the anhydrous 
liquid were distilled from a flask fitted with a Glinsky column and 
connected with along Liebig condenser, the rate of distillation 





being a drop a second. A platinum spiral was immersed in the 
fluid to ensure regular ebullition. In the first distillation the por- 
tions passing over between each five degrees were collected sep- 
arately. These fractionswere redistilled, and those portions which 
boiled between the same intervals of temperature were united, the 

"interval in all subsequent distillations being two degrees. In this 
manner fractions boiling at 78-80°, at about 97° and 109°, and at 
128-132° were obtained. The slight residue boiling above 132° 
possessed an odor suggestive of amyl valerate and probably con- 
sisted mainly of amylic ethers. I append the results of my analy- 
ses of four different samples. 


Clear yellow liquid of neutral reaction. 
Sp. gr. .8425 at 18°C. 
100 grms. contain 14.0 of water. 
30.0 of ethyl alcohol. 
14.5 of n-propyl! alcohol. 
} 25.2 of i-butyl alcohol. 
15.0 of fermentation amyl alcohol, 
1.3 of residue. 
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Clear yellowish liquid of neutral reaction. 
Sp. gr. .8523 at 19.5° C. 
100 grms. contain 20.0 of water. 
19.4 of ethyl alcohol. 
11.7 of n-propyl alcohol. 
24.9 of i-butyl alcohol. 
22.0 of ferm. amyl alcohol. 
2.0 of residue. 
III. 
Slightly cloudy liquid of brownish tinge. 
Sp. gr. .8434 at 21.5° C. 
100 grms. contains 
15.0 
8.2 
19.9 
36.8 
1 


Reaction neutral. 


18.3 of water. 
of ethyl alcohol. 
of n-propyl alcohol. 
of i-butyl alcohol. 
of ferm. amyl alcohol. 
of residue. 

IV. 
Colorless, clear liquid, of neutral reaction. 

Sp. gr. .8630 at 16.5° C. 
3.0 of water. 
of ethyl alcohol. 
of n-propyl alcohol. 
of i-butyl alcohol. 
of ferm. amy] alcohol. 
of residue. 


Q 


+O 


100 grms. contain 2 
52.8 

5.7 

11.0 
7.0 


oO 








It is evident that these liquids are the result of a simple distil- 


lation of fusel oil in the crudest kind of still. 
may never have exceeded 100°. 


The temperature 


Kraemer and Pinner* four 
thirty per cent. of water, th 
cent. of ethyl, and twenty pe 
tion of which is n-propyl alc 











+ Ann. Chim. phys. [4] 22 (186 


id in the first runnings of fusel oil 
irty per cent. of i-butyl, twenty per 
r cent. of other alcohols, a good por- 
ohol. Pierre and Puchot+ found in 


* Ber, 2 (1869) 401, and 3 (1870), 75. 


8), 234. 
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the crude fusel oilsexamined by them on an average 16 per cent. 
of water, 2.5-3 per cent. of n-propyl, 3-4 of i-butyl, and at least 
fifty per cent. of amyl alcohol. I learned later on that samples I. 
and [I. had been specially redistilled, that my analyses might show 
more of the lower alcohols and less of amyl than otherwise would 
have been the case. A mixture of these distillates with methyl 
alcohol, in the proportions as used in practice, yields a clear cam- 
phor solution. Without the wood alcohol part of the water sepa- 
rates on the addition of camphor, and ‘this behavior accounts for 
the disagreeable experience with these menstrua. Large blocks of 
celluloid, when cut into sheets, were found to be interspersed with 
cavities containing a liquid, which proved to be chiefly water. Their 
presence is easily explained when the peculiar composition of the sol- 
vent is considered. As stated, these liquids were represented to be 
free from amyl alcohol, and it became thus necessary to investi- 
gate the nature of the fraction 128-132°. 

Its gravity was found to be .8113 at 19° C., i. e., the ‘gravity of 
i-amyl alcohol. With metallic sodium a gelatinous mass was ob- 
tained under copious evolution of hydrogen; on addition of water 
an oily layer collected on top of the lye. Heated with sulphuric 
acid and sodium acetate, an ether of the characteristic smell and 
boiling point of amyl acetate was produced. These tests leave no 
doubt as to its nature. 

But the chief constituent was said to be propyl alcohol, and in 
view of Rabuteau’s* researches on potato fusel oil it was at first 
thought possible that isopropyl alcohol might be contained in con- 
siderable quantities in the fractions of low boiling points. Iso- 
prophy!] alcohol is not totally freed from water even by distillation 
over barium oxide, as Friedel,¢ who was the first to prepare it from 
acetone, pointed out. Berthelot,f{ the discoverer of the compound, 
obtained it by absorbing propylene in sulphuric acid and treating 
the solution with water. He found the boiling point of the alco- 
hol, which was not quite free from water, at 81-82°. The sepa- 


* Compt. Rend. 87 (1878), 500. 
+ Compt. Rend. 55 (1862), 53. 
¢ Ann. Chim. phys. [3] 48 (1855), 385. 
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ration had been effected by means of calcined potassium carbon- 
ate. Friedel’s compound, boiled at 84-86,° after several rectifica- 
tions over barium oxide, at 86-88°, after treatment with metallic \ 
sodium. It is to be noted that the acetone used by him was not re- 
markably pure, being a by-product gained in the manufacture of 
aniline. The subject was fully investigated by Linnemann*, who 
laid especial stress on starting with pure acetone. According to 
his investigations the boiling points of isopropyl alcohol and its 
three distinct hydrates, 3 C,H,O,+2 HO, 2 C,;H,O;+H,0, and | 
3 C,;H,0O;+H,O, are 83-84°, 78-80°, 80° and 81° respectively. 
As these low alcohols absorb water, complete dehydration is ren- 
dered difficult; and as furthermore the boiling point of ethyl 
alcohol rises in the presence of water, it will be easily understood 
that a separation by fractional distillation alone must be well nigh 
impossible, as far as technical analysis isconcerned. But a careful 
examination showed the entire absence of this alcohol. From each 
of the four samples 5 grms. of the fraction 78-80° and of intermedi- 
ate fractions up to 88°, obtained by special distillations, were taken 
and subjected to oxidation. 5 grms. of the alcoholic liquid were 
dissolved in 45 grms. of water and a solution of 





9.17 grms. of potassium dichromate, 
11.90 grms. of sulphuric acid, 
46.70 grms. of water, 


—— 


was added, drop by drop. After complete reduction of the chro- 
mic acid the oxidation product was distilled off. Its odor was at 
once aldehydic and ethereal. ‘To test for acetone, 5 cc., previously 
neutralized with caustic soda, were dissolved in 2cc. of fifty per 
cent. alcohol and a drop of 10 percent. caustic soda solution and a 
drop of pure benzaldehyde were added. After two days’ standing ) 
there was no sign of the characteristic dibenzylidene acetone crys- 
tals, whilst a blank test with only 0.5 cc. of acetone yielded an abun- 
dant crop. Further tests with an alkaline sublimate solution gave 
likewise negative results. ‘To a mixture of lec. of HgCl, solution 
(1:20 of water) and 4 cc. of alcoholic potash (1:10) 1 cc. of the 
liquid was added, and the whole was thoroughly shaken. Ammon- 


* Ann. 136 (1865), 37. 











—_ 











ON THE ALCOHOLS OF FUSEL OIL. 57 


ium sulphide failed to produce a precipitate in the filtered solution. 
Whenever alkali was added, the liquid turned first yellow, then 
reddish brown, and a pronounced smell of cinnamon was discern- 
able, showing the presence of aldehyde. Ammoniacal silver solu- 
tion was readily reduced. The odor of ethyl acetate could also be 
detected. 

Rabuteau* found no less than 150 ec. of i-propyl alcohol, boiling 
at 85°, in one litre of potato fusel oil of Swedish origin. Nothing 
further has been published on the subject, the communication in 
the Bulletin de la Societé Chimique 33 (1880), 178, being nothing 
but an abstract from the original in the Comptes Rendus. 

The alcohol was identified by ultimate analysis, by its conversion 
into acetone and by its acetate boiling at 76°. Now it is ethyl 
acetate that boils at 76°, whilst the isopropyl ether boils at 90° 
according to Berthelott and at 90-93° aécording to Friedel.t Ra- 
buteau’s figure may be simply an error, as 106.9° instead of 116.9° 
for n-butyl alcohol in the same article is. It is interesting to 
recall the fact that the very existence of n-propyl alcohol, and as 
a natural consequence its presence in fusel oil, was considered 
doubtful as late as 1868 by Mendelejeff.|| He separated from 37 
grms. of Chancel’s§ alcohol 8 grms. of water, 25 grms. of ethyl and 
lgrm. of amyl alcohol. The presence of the normal alcohol in 
fusel oil, not only in that from the marc of grapes, was placed be- 
yond a doubt by there searches of Pierre and Puchot**and of Kraemer 
and Pinner.t+ That Perrot {{did not succeed in finding it in potato 
and beet fusel oils was due to his faulty method. From 60 
litres he did not isolate enough of its iodide to be convinced 
of its presence. Without having recourse to dehydration, he 
separated a fraction boiling at 95°, treated it with desiccating 


BEG. 
5 OF 
tI; 
|Zeitschrift fiir Chem., 1868, p. 25. 
$Compt. Rend. 37 (1853), 410. 

** Ann. Chem. phys. [4] 22 (1868), 234. 
++Ber. 2 (1869), 401 and 3 (1870), 75. 
ttCompt. Rend. 45 (1857), 309. 
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substances and converted it at once into the iodides. Yssel de 
Schepper* proceeded similarly with rye fusel oil. He freed a 
fraction passing over between 93 and 98° from water by agi- 
tation with anhydrous sodium carbonate. The liquid thus 
treated distilled at 83-84°, the mixture of iodides derived from 
it at 72-91°. Puirre and Pucheot say of the latter, that ac- 
cording to their extended investigations such mixture was lia- 
ble to contain the iodides of the whole series of alcohols. Yssel 
de Schepper remarks that his experiments make the presence of 
an alcohol of the propylic series in rye fusel oil very probable. 
Pierre and Puchot, who experimented with very large quantities 
of fusei oils from various sources, with the facilities of a large dis- 
tillery and with improved apparatus specially designed by them, 
found no i-propyl alcohol. A fraction of the boiling point 85-86 

was at first thought to be the iso alcohol, but after treatment with 
potassium carbonate it was easily further separated by distillation. 
Rabuteau, however, was careful to free the crude fusel oil from 
water. Kraemer and Pinner, who also enjoyed the advantage of 
collaboration with a manufacturer, were unable to find i-propyl 
alcohol in a portion boiling at ‘84-86°, obtained from the dehy- 
drated first runnings of fusel oil by repeated fractionating. The 
vapor density of these products was always found to be that of 
ethyl alcohol. It might be objected, that any of the hydrates 
of i-propyl alcohol would have shown a vapor density approaching 
that of ethyl alcohol. But these hydrates have a lower boiling point, 
and Kraemer and Pinner employed excellent apparatus. Bar- 
bagliat found in isobutyl aldehyde from Kahlbaum’s factory con- 
siderable quantities of acetone. Being unable to obtain acetone 
from pure isobutyl alcohol under the ordinary conditions of oxida- 
tion, he ascribed its formation to the presence of large quantities 
of i-propyl alcohol in the commercial i-butyl alcohol, from which 
the aldehyde had been made. Kraemer,{ the manager of Kahl- 
baum’s factory, replied that the i-butyl alcohol, prepared on a 
large scale from the first runnings of fusel oil by a series of frac- 


*Zeitschrift fir Chem., 1868, p. 520. 
+ Ber. 6 (1873), 1064. 
t Ber. 7 (1874), 252. 
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tional distillations, boiled at 106-109°, and that the absence of 
any noticeable quantity of i-propyl alcohol was further proved by 
converting the alcohol into its bromide. He showed that acetone 
was a constant product of oxidation of i-butyl alcohol under the 
conditions adhered to in their process of manufacturing i-butyl 
aldehyde. Lipp* described a method by which the formation of 
acetone may be almost wholly avoided. If we consider Rabuteau’s 


.data in the light of these facts, we are forced to the conclusion 


that the presence of such large quantities of i-propyl alcohol in 
potato fusel oil of Swedish origin is somewhat doubtful. The 
boiling point of 85° cannot assure us of the purity of the alcohol; 
the ultimate analysis is of little value, as any number of possible 
and probable mixtures can give results in accordance with the 
percentage composition of propyl alcohol; the boiling point of 
i-propyl acetate is not 76°; the formation of acetone is not suffi- 
cient proof, until it is shown that it is formed in such quantities 
as to preclude the possibility that it may owe its origin to a small 
quantity of i-butyl alcohol. It would have been desirable to learn 
how the acetone was identified. So far all the alcohols isolated 
from the fermentation products of saccharine liquids, about which 
there can be no reasonable doubt, are primary alcohols. They are 
methyl, ethyl, n-propyl, n- and i-butyl and i-amyl alcohols. 
Normal butyl alcohol was found by Claudon and Morint in the 
heavy oils of French brandy (cognac), of which, however, it is not 
a normal constituent, but its presence is rather due to a secondary 
and objectionable fermentation. Morin{ proved its absence in 
normal brandies. Methyl alcohol is a product of the spontaneous 
fermentation of sugar cane juice in tropical climates, as discovered 
by Marcano.| 'The yield of ethy] alcohol in this fermentation falls be- 
low the quantity produced by common yeast. The first runnings are 
methyl alcohol; the tailings are perfectly free from the higher 
alcohols and consist of a peculiar pily acid of disagreeable odor. 
Cultivations of the ferment in pure sugar solutions yield the same 


* Ann. 205 (1880), 1. 

+ Compt. Rend, 104 (1887), 1187. 
t Compt. Rend, 105 (1887), 1019. 
| Compt. Rend. 108 (1889), 955. 
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products. Weare told that the domestic ardent spirits of our 
Southern neighbors are of the vilest quality. Marcano’s research 
sheds a flood of light on this subject. Kraemer and Pinner* in 
1869 expressed the opinion that methyl and hexyl alcohols might 
be found among the alcohols of fermentation. As far as methyl 
alcohol is concerned, their prediction was verified by Marcano’s 
discovery. But Faget’st statements, who in 1883 isolated a sub- 
stance from a fusel oil formed in the fermentation of grape skins, 
which he was inclined to regard as hexyl alcohol, have never been 
confirmed. Wurtz] demonstrated that potato and beet fusel oils 
contain no alcohols of any higher series than the pentylic. 
Perrot} was unable to find any hexyl alcohol in the same oils. 
Clandon and Morin§, and Morin**, who made the most thorough 
examinations of fusel oils extracted from large quantities of wine- 
brandy, report no hexyl alcohol. 

It is to be hoped that Swedish potato fusel oil will be the sub- 
ject of further investigation. If it contains 150cc. of isopropyl 
alcohol in each liter, there can be no difficulty in establishing this 
fact beyond any doubt. It is only necessary to subject the thor- 
oughly dehydrated product to repeated fractional distillations and 
convert the portion boiling below 85° into theacetates. The differ- 
ence in the boiling points of the acetates is about the same as in the 
case of the iodides, while the regeneration of thealcohols from the 
acetates is a much easier task. If the alcohol regenerated from 
an acetate of correct boiling point is transformed into acetone by 
oxidizing agents and if this alcohol furnishes a benzoate,¢+ which 
by heating is decomposed into propylene and benzoic acid, the 
existence of i-propyl alcohol in the original substance will be 
proved. Or the peculiar behavior of i-propyl benzoate above re- 
ferred to may be utilized for the separation of i-propyl alcohol. 

*Ber. 2 (1869), 401. 

¢Compt. Rend. 37 (1853), 730. 

tAnn. Chim. phys. [8] 42 (1854), 129. 
jCompt. Rend. 45 (1857), 309. 
§Compt. Rend. 104 (1887), 1187. 
**Compt. Rend. 105 (1887), 1019. 
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{+ Linnemann, Ann. 161 (1872), p. 51. 
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ANALYSES OF GLASS USED IN THE MANUFACTURE 
OF INCANDESCENT ELECTRIC LAMPS. 


By DuRAND WoopMAN, PH. D. 


In the manufacture of Incandescent Lamps there is a certain 
percentage of loss due to what may be termed spontaneous break- 
age ; lamps, apparently well made, cracking at some part without 
having been subjected to any shock or blow. 

A reasonable amount of loss in this way is unavoidable, from 
one cause or another, but when acertain limit is exceeded some 
special cause is suspected, as carelessness in the glass blowing de- 
partment, want of sufficient annealing, and the like. 

The difficulty often passes by during the efforts to control it, 
without any satisfactory explanation either of the trouble or the 
cause of its cessation. 

The lamp bulbs may crack (a) where the platinum wires are 
sealed in, or (b) where the ‘‘ stem ” carrying the wires and carbon 
filament is joined to the bulb proper, or occasionally (c) where the 
exhausting tube is sealed on at the apex of the bulb. 

In addition to the internal strains existing in any such glass 
work, the lamp bulb, when finished, is subjected externally to the 
full atmospheric pressure and to sudden heat strains from the in- 
stantaneous turning on of current, as occurs in perhaps a majority 
of lamps in use. 

This combination of strains being considered, it is evident that 
differences in the glass used for the bulb and stem and consequent 
differences of coefficients of expansion which, in ordinary glass 
work would not be of importance, will become manifest here. 

Glass blowers know that similar grades of glass should be used 
together, but they are able to work up grades of glass differing in 
composition more than is permissible in incandescent lamps. 

I have had an opportunity to make some analyses of the glass 
used at a time when the percentage of spontaneous breakage was 
abnormally large, and when every care in making up the lamps, 
annealing, etc., was unavailing. 
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Analysis of Glass Rod, Tube and Lamp Bulb. 





Rod, 108. Tube, 109. Lamp Bulb, 112. 

K,0O 1.38 4.20 2.32 
Na,O 15.06 9.05 14.50 
CaO 2.15 —— 6.40 
MgO 0.70 0.93 
MnO } trace. trace. 
Fe,O, } 1,02 } 1.65 ) 1.45 
Al, 0; ) j j 

PbO 16.8] 19.83 1.39 
SiO? 63.44 65.16 12.035 
Cr,0, trace. trace. trace. 

100.56 99.89 99.34 


These results explained the trouble from breakage in lamps 
made up from these grades of glass. 

During the investigation, samples of glass of lamps by several 
different makers were analyzed; one of them, an English lamp 
gave the following figures : 


Analyses of Bulb and Stem of English Incandescent Lamp. 


Bulb 115. Stem 116. 
DSS ee as atleast 5.20 6.14 
| ne eee 9.20 8.10 
CEP Sie RL A eli a 5.41 5.05 
ere eS oa -— trace 
Pee@. 2 oe een ) 
> Dee’ a ) 
Al,O, ae ; 
CC a ea ae _ 2.90 10.68 
IMO oe ae reel 68.24 
99.51 99,31 


This bulb was a very brilliant clear glass. While nothing is 
known as to the percentage of breakage in the manufacture of 
these lamps, it is evident that no special effort has been made to 
use the same glass in both parts of the lamp. Another lamp (of 
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American manufacture) was examined and found to be of the 
same glass throughout, as shown below : 


Bulb 113. Stem 114. 

Ml eaixsrccvedunee 17 6.91 
) | eee a 6.43 5.89 
i ee. 1.98 
PHO! 22 2c ns ces ISO 17.14 
Whi <i veg eeeteee 66.22 65.80 
OF ee eee se 0.45 1.25 
NETO 3 ot a 
MeO Fn: Gat bade a - traces. traces. 
Fe, 0? .-... oe 

99.36 98.97 


It should be said here that no proof has been obtained as to the 
possibility that some glasses of different composition may have 
similar coefficients of expansion, certain constituents compensat- 
ing each other, but as it is a simple matter to obtain glass of prac- 
tically the same composition for all parts of a lamp or any other 
complex glass work. 

Problems connected with the coefficiency of expansion need not 
necessarily be taken into consideration. 


REPORT OF THE COMMITTEE ON SPELLING AND PRO- 
NUNCIATION OF CHEMICAL TERMS.* . 

During the last four years, your committee has sought to obtain 
from the members of this Section, from leading American Philol- 
ogists, and from American Chemists in general, an exhaustive and 
thoroughly representative expression of opinion on the questions 
coming within the scope of its commissions, which has been essen- 
tially the attainment of uniformity in the orthography and _ pro- 
nunciation of the terms used in our science. 

Three preliminary reports were distributed to American Chem- 


* From advance sheets of the Proceedings of the American Association 


for the Advancement of Science, Washmgton Meeting, 1891. 
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ists in the years 1889, 1890 and 1891, inviting extended criticism 
and suggestion. 

The substance of the replies to these was carefully digested and 
submitted to the Chemical Section each year for detailed discus- 
sion and decision. 

The present and final yeport of your committee embodies the 
results of these four years of correspondence and discussion, as 
completed by the sectional action at the present meeting of the 
Association. It is presented in the hope that all chemists, espe- 
cially those engaged in teaching, will cordially unite in the efforts 
to bring about the desired uniformity in usage. 

The reasons for the adoption of afew more radical changes in 
our nomenclature are to be found in the report for 1890. Those 
specially interested in the subject who have not attended the re- 
cent sessions of the Association may freely correspond with indi- 
vidual member of the Committee, who will gladly furnish more 
detailed explanation of the principles involved. . 

The following summary of rules is not to be regarded as final. 
Your committee recognize the fact that after a fair trial for a de- 
cade or even less, certain modifications will in all probability be 
generally regarded as desirable. 

In conclusion the committee express their sincere thanks to 
their many colleagues throughout the land, who have so promptly 


and fully responded to the successive requests for data, suggestions 
and opinions. 


T. H: Norton, 
Epwarp Hart, 
H. CArRRINGTON BoLtTon, 


Jas. Lewis Howe. 
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RULES FOR;THE’ ORTHOGRAPHY [AND| PRONUNCIATION 
OF CHEMICAL‘ TERMS. 


GENERAL PRINCIPLES OF PRONUNCIATION. 


1. The pronunciation is as much in accord with the analogy:of 
the English language as possible. 


2. Derivatives retain as far as possible the accent and, pronun- 
ciation of the root word. 


3. Distinctly chemical compound words retain the accent and 
pronunciation of each portion. 


4. Similarly sounding. endings for dissimilar- compounds are 
avoided (hence -id, -ite). 


ACCENT. 


In polysyllabic chemical words the accent is generallyon the 
antepenult ; in words where the vowel of the penult is followed 
by two consonants, and in all words ending in -i¢_ the, accent is 
on the penult. 

PREFIXES. 

All prefixes in strictly chemical words are regarded as‘ parts of 
compound words, and retain their own pronunciation unchanged 
(as, A’ceto-, A’mido-, &’zo-, hy’dro-, i’so-, ni’tro, 
nitro’so-). 

ELEMENTS. 


In words ending in -ium, the vowel of the antepenult! is shor: 
if i (as iri/dium), or y (asdidy’mium, or if before two con- 
sonants (as cAa’lcium), but long otherwise (as tita’nium,,sélé’- 
nium, chro’/mium). 


aluminum  chro’mium  i’édin ni’'trogen 
a/ntimony co’balt iri’dium o’smium 
a’rsénic colti/mbium iron o’xygen 
ba’rium co’pper 1a’nthanum  palla’dium 
Fate, fat, far, mete, mét. pine, pin, marine, note, ndt, mov 


tube, ttib, riile, my, ¥ =1. 
Primary a ccent ; " secondary accent N.B.—The accent fci- 
lows the vowel of the syllable upon whi ch the stress falls, but des 


aS Viannta 


not indicate the division of the werd :.:t9 sylla! 
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bi’smuth (biz) didj’mium lead phds’phorus 
bo’ron e’rbium li’‘thium pla’tinum 
bro’min fia’orin magne’sium pota’ssium 
ca’/dmium ga’llium (zhium) rho’dium 
ca’lcium germa’nium ma’nganese rubi’dium 
carbon glu’cinum (eze) ruthé’nium 
cé/rium gold me’rcury sama‘rium 
cé’sium hy’drogen moly’bdenum sca&a’ndium 
chilo’rin indium ni’ckel sélée’nium 
silicon sti/lfur tho/rium vana’dium 
silver tantalum tin ytte’rbium 
so’dipm telli’rium  tita’nium yttrium 
stro/ntium  te’rbium tti’ngsten zinc 
(shium) tha’llium ura’nium zirco/nium 


Also: 4mm0’nium, phospho’nium, ha’/logen, cy&’no- 
gen, Ami’dogen. 


Note in the above list the spelling of the halogens, cesium 
and sulfur; f is used in the place of ph in all derivatives of 
sulfur (as sulfuric, sulfite, sulfo-, etc.) 


TERMINATIONS IN -i¢. 


The vowel of the penult in polysyllables is short (as cya&’nic, 
fama’ric, arsé’nic, silicic, i0’dic, buty’ric), except (1) 
u when not before two consonants (as mercwu’ric, prii’ssic), 
and (2) when the penult ends in a vowel (as benz0’ic, olé@’ic) ; 
in dissyllables it is long except before two consonants (as bd’ric, 
ci’tric). 


Exceptions: acé’tic or acé’tic. 





The termination -i¢ is used for metals only where there is a 
contrast with -ous (thus avoid aluminic. ammonic. etc.). 


TERMINATIONS IN -OUS. 


The accent follows the general rule (as pla’tinous, sii’lfu- 
rous, pho’sphorous; coba’ltous). Exception: acé’tous. 





Fate, fat, far, méte, m&t, pine, pin, marine, ndte, ndt, move, 
tube, ttib, riile, my, y =7 


Primary accent; ” secondary accent. N.B.—The accent fol- 
lows the vowel of the syllable upon which the stress falls, but does 
not indicate the division of the word into syllables. 


acrenaetennn 
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TERMINATIONS IN -ate and -ite. 


The accent follows the general rule (as 4’cetate, va’nadate); 
in the following words the accent is thrown back (as a’bietate. 
4’lcoholate, Aa’cetonate, A’ntimonite). 


TERMINATIONS IN -id (FORMERLY -ide). 


The final e is dropped in every case and*the syllable pronounced 
id (as chlo’rid, i’odid, hy’drid, 6’xid, hy¥drdx’id, sii’l- 
fid, a’mid, a’nilid, muré’xid) 


TERMINATIONS IN -ane, -ene, -ine and -one. 


The vowel of these syllables is invariably long (as mé’thane, 
é’thane, na’phthaléne, a’nthracéne, pro’pine, qui’- 
none, &a’cetone, ké’tone) 


A few dissyllables have no distinct accent (as benzene, xy- 
léne, céténe) 


The termination -ine is used only in the case of doubly unsatu- 
rated hydrocarbons, according to Hofmann’s grouping. 


TERMINATIONS IN -in. 


In names of chemical elements and compounds of this class, 
which includes all those formerly ending in -ine (except doubly 
unsaturated hydrocarbons) the final e is dropped, and the syllable 
pronounced -in (as chlo’rin, bro’min, etc., a’min, &’nilin, 
mo’rphin, qui’nin, vanillin, alloxa’ntin, absi’nthin, 
emii/lsin, ca’ffein, cO’cain) 


TERMINATIONS IN -Ol. 


This termination,-in the case of specific chemical compounds, is 
used exclusively for alcohols, and when so used is never followed 
by a final e.. The last syllable is pronounced -ol (as glf’col, 
phe’nol, cré’sol, thy’mol (ti), gly’cerol, qui’nol. 


Exceptions: Alcohdl, argdl. 





Fate, fat, far, méte, mét, pine, pin, marine, note, ndt, move, 
tube, ttib, rule, my, ¥ =i. 
Primary accent; ” secondary accent. N.B.—The accent fol- 


lows the vowel of the syliable upon which the stress falls, but does 
not indicate the division of the word into svllables. 
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TERMINATIONS IN -Olé. 
This termination is always pronounced -ole, and its use is*lim- 
ited to compounds, which are not alcohols (as indole). 


TERMINATIONS IN -yl. 


No final e is used ; the-syllable is pronounced yl (as a’cet¥l, 
Wmyl, cé’rotyl, cé’tyl, ethyl). 


TERMINATIONS IN -yde. 


The y is long (as a’ldehyde). 


TERMINATIONS IN -meter. 


The accent follows the general rule (as ieee bard’- 
meter, tactd’meter). 


Exception: words of this class used in the metric system are 
regarded as compound words, and each portion retains its own ac- 
cent (as céntime”ter, mi'llime”ter, ki’lome’”ter). 


MISCELLANEOUS WORDS 


which do not fall under the preceding rules. 


Note the spelling: albumen, albuminous, albuminifer- 
ous, asbestos, gramme, radical. 


Note the pronunciation : a’|kaline, alloy (n..& v.) a’llo- 
tropy,’ a’llotropism, i/somerism’,, pd&/lymerism, appara’- 
tus (sing. & plu.) 4qua regia, barj’ ta, céntigrade, co’n- 
centrated, crystallin or crystalline, electrd’lysis, 
liter, md’lecule, mOl@ cular, no’mencla”’ture, olé’fi- 
ant, gua’ntiva”lence, va’lence, a’niva”lent, bi’va”- 
lent, triva’lent, qua’driva”’lent, titrate. 





_ Fate, fat, far, mete, mét, pine, pin. marine. nOdte, ndt. move, 
tibe, tiib, riile, my, ¥ =i. 


* Primary accent ; ” secondary accent. N.B.—The accent fol- 
lows‘the vowel of the syllable upon which the stress falls, but 
does not indicate the division of the word into syllables. 
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A LIST OF WORDS WHOSE USE SHOULD BE AVOIDED IN 
FAVOR OF THE ACCOMPANYING SYNONYMS. 


For Use 
beryllium glucinum 
niobium columbium 
thein caffein 
titer (n.) strength or standard 
titer (v.) titrate 
monovalent univalent 
divalent, etc. bivalent, etc. 
quantivalence valence 
sodic, calcic, zincic, nick- sodium, calcium, zinc, 
elic, etc., chlorid, etc nickel, etc., chlorid, ete. 
vid. terminations in -i¢ supra. 
arsenetted hydrogen arsin 


antimonetted hydrogen _ stibin 
phosphoretted hydrogen phosphin 
sulfuretted hyarogen, etc hydrogen sulfid, etc 


alkylogens alkylhaloids 
benzol benzene 
toluol, ete. toluene, ete. 
pyrocatechin catechol 
resorcin resorcinol 
*hydroquinone (and hy- 

drochinon quinol 
orcin orcinol 
hydrophlorone phlorol 
phloroglucin phloroglucol 
quercite quercitol 
pinite pinitol 
glycerin glycerol 


erythrite, erythroglucin, 
eryglucin, erythroman- erythrol 
nite, phycite. 





Fate, fat, far, méte,.m&t, pine, pin, marine, ndte, ndt, move, 
tube; ttib, rule, my, y =7. 
Primary accent; ” secondary accent. N.B.—The accent fol- 


lows the vowel of the syllable upon which the stress falls, but does 
notlindicate the division ‘of the word into syllables. 


*Regarding this and the following words, cf J Chem Soc. XLI, p. 248 
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mannite mannitol 

dulcite dulcitol 

sorbite sorbitol 

furfurol furfuraldehyde 
fucusol fucusaidehyde 
‘anisol methyl phenate 
phenetol ethyl phenate 
anethol methyl allyl-phenol 


NoTe.—It has been suggested that the words qualitative 
and- quantitative could be advantageously replaced by quali- 
tive,and quantitive, deriving the terms from the Latin adjec- 
tives instead of the nouns, as has been done in the case of rotary 
instead of rotatory, agriculturist instead of agricultural- 
ist, etc. The Section regards this change as eminently desirable, 
but on account of the extended use of the words outside of chem- 
istry, delays action until the opinions of those in allied branches 
have been obtained. 








Fate, fat, far, méte, mét, pine, pin, marine, note, not, move, 
tiibe, ttib, rile, my, ¥ =i 

Primary accent; ’ secondary accent. N.B.—The accent fol- 
lows the vowel of the syllable upon which the stress falls, but 
does not indicate the division of the word into syllables. 
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adoption, and for considering what can be done to-bring about 
some convergence of the views on Chemical Nomenclature obtain- 
ing‘among English and Foreign Chemists. Proceedings of the 
British ‘Association for the Advancement of Science, 1883, 1884 
and 1885. 

Instructions to Abstractors on Nomienclature and Notation. 
Jour.* Chem® Soc., 58, p. 53 (1890). 

Report of the Committee on Nomenclature and Notation. Jour- 
al of the American Chemical Society, 8, 116 (1886). 
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ABSTRACTS : AMERICAN PATENTS. 7} 
Abstracts of American Patents Relating to Chemistry. 
(From the U. S. Patent Office Gazette.) 


Issued March 1, 1892. 


469,704,—Method of manufacturing lithographic plates. Oskar Kinder- 
mann, Leipsic, Germany. 

Zinc sheets are treated with a mixture of zinc chloride, stannic 
chloride, nitric acid, hydrochloric acid and water. 

469,718.—Apparatus for the preparation of wort. Carl Roch, Chicago, 
Il. 

469,749.—Furnace for burning granular fuel. Charles R. Penfield, 
Duluth, Minn. 

469,752.—Flour bolt. Charles A. Smith, Jackson, and Myron W. Clark, 
Parma, Mich. 

469,764.—Dessicating closet. James A. Wills, Philadelphia, Pa. 

469,770.—Apparatus for purifying water. Francis A. Bunnell, Syra- 
cuse, N. Y. 

469,777.— Production and manufacture of pure asphaltum from natural 
asphalt. Henry A. Diehl, San Francisco, Cal. 

In this process the asphalt is melted in a closed retort and the mineral 
impurities separated by sedimentation. 

469,788.—Apparatus for removing vegetable matter from wool, Lud- 
wig Kern, Hamburg, Germany. 

469,811.—Apparatus for vaporizing oil. Joseph A. Aldridge, Indianap- 
olis, Ind. 

469,820.—Regenerative hot blast stove. George W. McClure and Carl 
Amsler, Pittsburg, Pa. 

469,822.—Apparatus for cleaning wool or other material by use of 
steam or other fluid. 

469,826.—Hot blast stove. George W. McClare, Pittsburg, Pa. 

469,847.—Process of purifying illuminating gas. Julius. Wiesender, 
San Francisco, Cal. 

469,851.—Malting apparatus. August Deininger, Berlin, Germany. 

469,857.—Method of and apparatus for heating with fluid fuel. William 
A. Koneman, Chicago, III. 

468,858.—Process of manufacturing fuel gas. William *A. Koneman, 
Chicago, Ill. 

469,859.—Method of burning coal slack. William A. Koneman, Chi- 
cago, Ill. 

469,860.—Apparatus for utilizing waste heat. William A. Koneman, 
Chicago, Il. 
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469,866.—Coke oven. ) Tl a ar ree 
469,867.— Apparatus for quenching coke. et 
469.868.— ‘ i ‘ ‘ Philadelphia, Pa. 


469,925.—Process of galvanizing metal tubes or bars. Thomas L. 
Thomas and Joseph B. Hillman, Prince’s End, Eng. 

469,945.—Absorber for ammonia refrigerating and ice making appara- 
tus. Nils Johnson, St. Louis, Mo. 

469,954.—Sizing compound. Alois Steinhauser, Fall River, Mass. 

469,960.—Mercury column for ascertaining pressures. Almon B. Cal- 
kins, New York, N. Y. 

469,999.—Ice machine. Florence W. Hoos and Emil Mann, Philadel- 
phia, Pa. 

470,004.—Filtering faucet. Henry H. Luse, San Francisco, Cal. 

470,007.—Method of producing gas. Anthon W. Putman-Cramer, 
Brooklyn, N. Y. 

470,012.—Method of producing photo-mechanical printing plates. 
Ludwig Schaefer, Heilbraun, Ger. 

470,040.—Apparatus for the manufacture of gas, Jesse A. Dubbs, 
Allegheny, Pa. 

470,060.—Vacuum evaporating pan. Samuel L. Lillie, Philadel- 
phia, Pa. 

470,077.—Grain scouring, polishing and separating machine. George 
E. Russel, Memphis, Tenn. 

470,115.—Apparatus for coating paper or other fabrics. George I. 
Feldon, Lambeth, Eng. 

470,121.—Apparatus for ageing whisky. John H. Haligan, Huntsville, 
Tex. 

470,138.—Hydrocarbon oil vaporizer and burner. George Botsford, 
New Haven, Conn. 

470,140.—Method of treating cereals and products. Emory V. Donelson, 
Baltimore, Md. 

470,159.—Method and apparatus for reducing natural or artificial 
bituminous rock. Henry J. Warren, Buffalo, N. Y. 


March 8, 1892. 


470,171.—Smoke, consuming or preventing furnace. Judson A. Bald- 
win, Benton Harbor, Mich. 

470,181.—Purification of brine. Caleb G. Collins, Kearney, N. J. 

An electric current forming an electromotive force, not exceeding two 
and one-half volts, is used in this method for the production of ozone. 

470,209.—Process of amalgamating gold or silver with mercury. Butler 
G. Noble, Brooklyn, N. Y. 


470,260.—Electric Battery. Vincenzo Riatti, Milan, Italy. 
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470,277.—Mode of hardening steel articles. William H. Wright, 
Buffalo, N. Y. 

470.333.—Process of manufacturing artificial stones. Charles Genze, 
Berlin, Ger. 

Powdered silicic acid is mixed with lime, and to the resulting product, 
stone material is added and then cast in molds, dried, subjected to high 
pressure in a steam boiler and finally treated with a bath of calcium 
chloride. 

470,355.—Filter. John Sutton, Islip, N. Y. 

470,361.—Process of washing yeast. Adolph Kliemetschek, New York, 
Ne Wi 

470,384.—Process of treating copper matte. Pierre Mauhes, Lyons, 
France. 

470,420.—Furnace for burning liquid fuel. Stephen Cox, Jr., Bridge- 
ton, N. J. 

470,424,—Device for moistening in. E. M. Krazer, Orange, N. J.; 
F. Thurman, Chicago, II. 

470,425.—Ozone machine. Frederick M. Gunnbacher, New York, N. Y. 

470,447.—Method for the purification of alcoholic liquids. Paul C, 
Rosseau and Marie J. de Chantirac, Paris, and Marie J. D. A. De Lu 
Baume, Tourtom, France. 

Alcoholic liquids are treated with a basic tartrate, and subsequently with 
a hyposulphite. 

470,451.—Manufacture of compounds of pyroxyline. August Seher, 
Newark, N. J. 

470,455. ) Magnetic ore separator. Charles T. Thompson and Richard 

470,456.) H. Sanders, Philadelphia, Pa. 

470,476.—Evaporating apparatus. Thomas Craney, Bay City, Mich. 

470,481.—Blast furnace and means for operating the same. John Gill, 
Edinburgh, Scot. 

470,501.—Smoke consuming furnace. Bernhard Miller, Chemnitz, Ger. 

470,506.—Coke oven. Johannes Reiter, Aix-la-Chapelle, Ger. 

470,511.—Discharge trough for smelting furnaces. Adam J. Schu- 
macher, Butte City, Mont. 

470,548.—Evaporating pan. Jay B. Copeland, Punta Gorda, Honduras. 

470,580.—Pneumatic malting apparatus. Friedrich Kniitel, Charlot- 
tenburg, Germany. 

470,587.—Ore washer. Samuel C. McLanahan and William F. Kirk, 

Hollidaysburg, Pa. 
470,606.—Process of treating iron. Richard Southerton, Birmingham, 
Eng. : 

Briquettes or balls of emery, ammonia, alum and lime, are mixed with 

the ore and the iron reduced to its metallic state in a furnace. 











74 ABSTRACTS : AMERICAN PATENTS. 


470,620.—Filter. William Hilton, Reynoldsville, Pa. 

470,621.—Treatment of beer. Leopold Hoff, Hamburg, Ger. 

The beer is distilled and the condensed water condensed back into the 
boiling liquid. It is then cooled, filtered, treated with carbonic acid gas 
and, finally, aromatic substances are added to give the special character 
of the beer. 

470,629.—Apparatus for making illuminating gas. Thomas H. Paul, 
Frostburg, Md. 

470,635.—Apparatus for making sodium bicarbonate. George Bell, 
Sandown Lane, Wavertree, Eng. 

470,640.—Process of reducing iron ore. Edward E. Graff, Pittsburg, 
Pa. 


470,644.—Converter for copper ores. Pierre Mauhes, Lyons, France. 
Issued March 15, 1892. 


470,693.—Apparatus for moistening air. Emil Mertz, Basle, Switzer- 
land. 

470,711.—Hydrocarbon-burner.. Carl Siemens, St. Petersburg, Russia. 

470,712.—Metallurgical furnace. Carl Siemens, St. Petersburg, Russia. 

470,713.—Method of working open hearth furnaces. Carl Siemens, St. 
Petersburg, Russia. 

470,714.—Solution of lactic acid in oils and fats. Adolph Sommer, 
Berkeley, Cal. 

470,715.—Process of dissolving lactic acid in oils and fats. Adolph 
Sommer, Berkeley, Cal. 

The process consists in digesting conc. lactic acid with the oil or fat in 
the presence of a dehydrating agent. 

470,781.—Ore concentrator. Gustavus L. Cudner, New York, N. Y. 

470,792.—Galvanic battery. Francis H. Root, Chicago, IIl. 

470,823.—Apparatus for cooling hot liquid sugars. Henry Heide, New 
York, .N. Y. 

470,902.—Method of and apparatus for producing clear wort. Gustav 
Sobotka and Adolph Ktemetschek, New York, N. Y. 

470,911.—Desulphurizing oil. Jesse A. Dubbs, Allegheny, Pa, 

470,920.—Process of making oxymethoxybenzoic acid. Bueno R. Seifert, 
Radebeul, Germany. 

An aqueous solution of guaiacol or eugenol is made with an alkali, the 
water is then evaporated, and the residual dry salt is treated with CO, 
under pressure and heated at a temperature of over 100° C. 

470,921.—Apparatus for separating precious metals by amalgamation 
from ores or materials containing them. Richard E. Schill; London, Eng. 

470,922.—Manufacture of filaments for incandescent lamps. Thomas. 
A. Edison, Menlo Park, N. J. 























4 
¢ 





ABSTRACTS: AMERICAN PATENTS, ic) 


Sheets of paper are heated with hydrofluoric acid and filaments cut from 
the cemented sheets. 

470,925.—Manufacture of filaments for incandescent electric lamps. 
Thomas A. Edison, Llewellyn Park, N. J. 

A number of fibres are united into one by means of a carbonizable 
cement and the filament then carbonized. 

470,929.—Magnetic separator. Thomas A. Edison, Llewellyn Park, N. J. 

470,966.—Disinfecting apparatus. Frederick André, Hildesheim, Ger. 

470,974.—Process of purifying water gas. Henry S. Blackmore, Mount 
Vernon, N, Y. 
The gas is passed over and through caustic alkali in a fused state to 
remove carbonic oxide. 

471,033.—Coke-oven. Richard de Soldenhoff, Cardiff, Eng. 

471,060.—Method of treating cane juice and other saccharine liquors. 
Henry E. Niese, Jersey City, N. J. 

471,065.—Apparatus for galvanizing sheet metal. Moses Baylies, 
London, Eng. 

471,081.—Plastering Composition. Walter Robinson, Onondaga, N. Y. 

March 2?, 1892. 

471,103.—Ore triturating and amalgamating apparatus. Gustavus L. 
Cudner, New York, N. Y. 

471,147.—Manufacture of pigments. George W. Scollay, New York, 
N. 

Method for oxide of iron pigments. 

471,163.—Material for the treatment of walls. George H. Wooster, 
New York, N. Y. 

The composition consists of plaster of paris, alum, a fibrous material and 
ground marble. 

471,174.—Process of concentrating ores. Charles B. Hebron and Carrie J 
Everson, Denver, Col. 

471,182.—Thermostatic regulator. Edwin C. Merrill, Allegheny, Pa. 

471,186. ) Art of producing colored photographs, James W. McDonough, 

471,187.) Chicago, Ill. 

471,191.—Combination crayon. William Q. Prewitt, Lexington, Ky. 

471,229.—Evaporating pan. Lorin R. Tabor, Westford, Vt. 

471,236.—Liquid substitute for eggs. John E. Furber, Lawrence, Mass. 

A liquid compound consisting of an emulsion made of soluble albumen, 
water, animal or vegetable oil, sodium chloride, and sodium bicar- 
bonate with a suitable coloring matter, combined with a second liquid 
similar to the above but without the coloring matter. 

471,258.—Ore concentrator. James M. Thompson, San Francisco, Cal. 

$71,261.—Apparatus for purifying, sterilizing and filtering drinking 
water. Simeon L. West, Washington, D.C, 
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471,264.—Ore roasting furnace. Horace F. Brown, Butte City, Mont. 

471,268.—Ore conveyor and method of arranging ore thereon. Thomas 
A. Edison, Llewellyn Park, N. J. 

471,275.—Gas burner for furnaces. James S. Rogers, Saratoga Springs, 
Nee. 

471,284.—Machine for removing oil from tin plate. David Walters and 
Isaac L. Morris, Cleveland, Ohio. 

471,287.—Method of and apparatus for making wall paper. George K 
Birge, Buffalo, N. Y. 

471,288.— Apparatus for marbleizing glass, paper and the like. Abraham 
Butterfield, Trenton, N. J. 

471,291.—Apparatus for destructive distillation of mineral oils. John 
Laing, Edinburgh, Scotland. 

471,.294.—Method of and apparatus for purifying and regulating the 
temperature of air. Gustav Sobotka and Adolph Kliemetschek, New York, 
N.Y; 

471,299.—Annealing furnace. Olof J. Winlund and August L. Larson, 
Worcester, Mass. 

471,306.—Process of making nitrogenous fertilizers. Joseph Van Ruym- 
beke, Chicago, Il. : 

471,309.—Process of fermenting. Carl Funk, Charlottenburg, Ger. 

nett f Temperature regulator. James F. McElroy, Albany, N. Y. 

471,318.—Apparatus for separating and purifying middlings. Alphons 
Steiger, London, Eng. 

471,319.—Concentrator. James Tulloch, Angel's Camp, Cal. 

471,322.—Clay separator. Charles A. Wyman, Hutchinson, Minn 

471,323.—Process of separating oily inks from gauze. Jesus Castaneda, 
Mexico, Mexico. 

471,335.—Process and apparatus for manufacturing pure yeast. Gaston 
Guignard, Paris. 

A sweet wort is sterilized and then inoculated with pure yeast. During 
the fermentation sterilized air is blown in by which the production ot 
is yeast increased. The yeast’ is then separated from the wort and incor- 
porated with a gelatined or gelosed wort. The operations are conducted 
out of contact with unsterilized air. 

471,343.—Artificialantisepticsponge Alexander Poehj, St, Petersburg, 
Russia. 

471.861.—Gas generator and burner. James S. Rogers, Saratoza 
Springs, N. Y. 

471.367.—Amaleamator for fire-milling gold ore. Alfred Woodhouse, 
Brengaster, Woking, Eng. 
471,385.—Filter. John M. Holt, Manchester, Va. 


























~~ 
ié 


ABSTRACTS : AMERICAN PATENTS. 


471,398.—Apparatus for the manufacture of gas. James 8S. Rogers and 
James H, Baker, Saratoga Spring, N. Y. 

471,422.—Pyroxyline varnish. Julia Hale, Crawford, N. J. 

A thin solution of pyroxyline in a menstruum of amyl] acetate, naphtha, 
and a *‘ light solvent.” 

471,423.—Process of chloridizing gold ores. Maximilian J. Hartung, 
Sydney, New South Wales. 

The process consists in roasting the ores ‘‘and subjecting them to the 
action of plumbates of the alkaline earth, metals and hydrochloric acid, 
whereby chlorine is set free to combine with the contained metal.” 

471,437.—Apparatus for coating metal plates with tin. Philip Rogers, 
Swansea, and John Player, Clydach, Eng. 

471,438.—Com, osition of matter for pencils or crayons. Gustav 
Schwurzwald, New York, N. Y. 

The comp. comprises paraffine wax, dammar gum, naphthol, bronze 
powder, potassium bichromate, and pulv. mica. 

471,454.—Process of and apparatus for bleaching by electrolysis. 
Albert E. Woolf, New York, N. Y. 

471,496.—Filter. Frederic C. Weir and Henry B. Furniss, Cincinnati, 
Ohio. 

471,505.—Apparatus for vaporizing and burning hydrocarbon oils. 
Rudolph Cornader, Erie, Pa. 

$71.520.—Process of making piperazin, Wilhelm Majest, Berlin, Ger. 

The process ‘* consists in isolating the piperazin in a compound thereot 
by means of an alkaline solution, distilling the piperazin into a suitable 
acid to form salts and crystallizing out the salts.” 

$71,521.—Feed water heating and purifying apparatus. Daniel W. 
McCallum, Fort Worth, Tex. 

471,523.—Temperature regulator. James F. McElroy, Albany, N. Y. 

Mareh 29, 1892, 

$71,538.—Storage battery plate arid process of making the same. 
William W. Donaldson and Roderick Macrae, Baltimore, Md. 

$71,550.—Process of purifying hyposulphite leaching solutions. 
Edward R. Holden, Denver, Colo. 

Sodium bisulphite is added to the solution after the latter has served 
as a leach. 
$71.596.—Vapor burner. Clearmont V. Best, Canton, Ohio. 
471,602.—Disinfecting device. Nelson M. Dyer, Toledo, Ohio. 
47 

$71,611.—Process;of producing adhesive fabrics. Bernard Hockman, 
Long Island City, N. Y. 

471.613.—Adjusting device for marking machines. Charles Kaestner, 


1.603.—Disinfecting apparatus. Nelson M. Dyer, Toledo, Ohio. 


Chicago, Ll 
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471,614.—Centrifugal starch refining and separating machine. George 
A. Kerr, Columbus, Ind. 

471,616. ) Process and apparatus for treating refractory ores, Julius 

471,617.) Leede, Minneapolis, Minn. 

471,618.—Apparatus for desulphurizing ores. Julius Leede, Minneapolis, 
Minn. 

471,638.—Process of making rosanilinedyes. .Benno Homolka, Héchst- 
on-the-Main, Ger. 

The process consists in treating diamido-diphenylmethan bodies with 
oxidizing agents in presence of hydrochlorates of aromatic amines. 

471,659.—Process making of diamido-diphenylmethan bases. Eduard 
Vongerichten, Héchst-on-the-Main, Ger. 

471,668.—Process of manufacturing soap. William A. Grant, Houston 
Texas. 

471,671.—Process of and apparatus for making gas. Julius Leede 
Minneapolis, Minn. 

471,672.—Apparatus for treating refractory_ores. Julius Leede, Minne- 
apolis, Minn. 

671,684.—Ice making machine. Daniel L. Holden, New York. 

471,688, ; Process and apparatus for separating and assorting yeast. 

471,689. { Gustav Sobotka, New York, N. Y. 

471,692.—Coking oven. Herman Ekelund, Jéuképing, Sweden. 

471,707.—Apparatus for maturing spirits or other liquor. James 
McKinless, Manchester, Eng. 

471,721.—Hydrocarbon burner. Henry T. Russell, Chicago, Il. 

471,731.—Machine for separating gold, silver, etc. James B. Freeman, 
Los Angeles, Cal. 

471,757.—Smoke consumer. Edson J. Hadlock, Big Spring, Tex. 

471,773.—Carbureting apparatus. Lucius J. Phelps, Passaic, N. J. 

471,780.—Method of making white lead. Elwyn Waller and Charles A. 
Sniffin, New York, N. Y. 

471,811.—Filter. William M. Deutsch, Elizabeth, N. J. 

471,840.—Filter. Luther N. Blessing, Baltimore, Md. 

471,844.—Process of and composition for manufacturing sand bricks. 
Eugene H, Lewis, St. Joseph, Mich. 

471,879.—Beverage. William M. Myers, Hannibal, Mo, 

The beverage consists of 15 lb. of hops boiled in water and filtered, one 
pint of starch about the consistency of milk, which is added to this thin 
filtrate, 13 gal. of old cane molasses, 11 fluid oz. ext. of sarsaparilla, and 
sixteen teaspoonfuls of citrate of magnesia, 1 oz. of turmeric, and sufficient 
water to make upa mixture of eight gallons, then adding one pint of 
baker’s yeast and a quantity of raisins. 

471,945.—Galvanic battery. William Burnley, North East, Pa. 

471,963.—Process of refining oils. Thomas Drake, Huddersfield, Eng. 
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The hydrocarbon oils are first concentrated, and then chlorine gas _ is 
forced through the oil until its sp. gr. has increased to between .900° and 
1.05°, and finally correcting the acidity of the process. 
471.995,—Diffusion apparatus. Edward Gschwind, New Orleans, La. 
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